Searching PAJ 


1/1 -<-v= 


PATENT ABSTRACTS OF JAPAN 




(ll)Publication number : 06-089856 
f431Date of Dublication of aoDlication : 29.03 1994 




(51)lnt.CI. HOIL 21/027 


(21) Application number : 03-276505 (71)Applicant : SONY CORP 

(22) Date of filing : 27.09.1991 (72)lnventor : SATOU YOSHIYUKI 



r 



(54) METHOD OF FORMING PHOTORESIST PATTERN 

(57)Abstract: 

PURPOSE: To provide an efficient method of forming a photoresist pattern of a desired shape, 
in which photoresist is uniformly heated. 

CONSTITUTION: A method of forming a photoresist pattern comprises the steps of exposing a 
photoresist film to light, and patterning it. The method further comprises the step of baking in a 
liquid, for example, post exposure baking. If the photoresist is prebaked, the post exposure 
baking is preferably carried out at a higher temperature than for the prebaking. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The photoresist pattern formation approach characterized by having the process which 
performs baking of a photoresist in a liquid in the photoresist pattern formation approach which 
exposes and carries out patterning of the photoresist and forms the pattern of a photoresist. 
[Claim 2] The photoresist pattern formation approach characterized by having the process which 
performs baking after exposure of a photoresist in a liquid in the photoresist pattern formation 
approach which exposes and carries out patterning of the photoresist and forms the pattern of a 
photoresist. 

[Claim 3] It is the photoresist pattern-formation approach characterized by to perform baking 
after exposure of a photoresist in a liquid, and to perform baking after this exposure in the liquid 
of temperature higher than the temperature of baking before exposure while performing baking 
before exposure of a photoresist and performing baking after exposure of a photoresist in the 
photoresist pattern formation approach which exposes and carries out patterning of the 
photoresist and forms the pattern of a photoresist. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the photoresist pattern formation approach 
which exposes and carries out patterning of the photoresist and forms the pattern of a 
photoresist. This kind of the photoresist pattern formation approach can be used as the 
formation approach of the resist pattern used for example, for electronic ingredients 
(semiconductor device etc.) In case processing formation of the detailed pattern of wiring and 
others is carried out. 
[0002] 

[Description of the Prior Art] Conventionally, a photoresist pattern is formed in the production 
process of semiconductor devices (semiconductor integrated circuit equipments, such as LSI 
etc.), and performing various kinds of patterning using this is known. 

[0003] In this conventional kind of technique, it is common to form a photoresist on a processed 
base by coating etc., to use a mask etc. for this photoresist, to develop negatives by performing 
exposure corresponding to a request pattern, and to obtain a photoresist pattern. At this time, 
baking called the so-called PEB (Post Exposure Bake) which baking called the so-called 
prebaking which heats a photoresist before exposure may be performed, or heats a photoresist 
after exposure may be performed. 

[0004] an object [ raise / PEB carries out heat distribution of the sensitization agent in a 
photoresist from performing BEKU after exposure, and makes sensitization agent concentration 
homogeneity, and decrease the lip (notch-like part produced in the direction of a standup of a 
resist pattern by the standing wave) by the standing wave, or make development nature good by 
equalization of sensitization agent distribution, and / the solubility over a developer ] carrying 
out -- current -- it is used widely. 

[0005] By the way, generally this PEB places the substrate in which the photoresist was formed 
on the hot plate etc., and is performed in the form where the heat of a hot plate is transmitted 
to a resist. However, with this technique, since it is what is heated from the lower part, heat 
distribution arises in the thickness direction of a resist, and there is an inclination for PEB to 
tend to advance [ the direction of the resist lower part ] relatively. Although the solvent and 
moisture which remain in a resist by PEB(ing) on the other hand evaporate, this also has 
distribution in the thickness direction and the solvent and moisture for which the direction of the 
resist upper part remains relatively will decrease. Especially a resist front face will have 
extremely little solvent and moisture, and, so to speak, will be in fault dryness. If there are little 
the solvent and moisture which remain in a resist, the solubility over a developer will worsen. 
[0006] Thus, if PEB is performed on a hot plate, it will be bad, for example, the development 
nature on the front face of a resist will be bad, and the configuration of the resist pattern which 
heat distribution arises, and the solubility over a developer becomes an ununiformity, and is 
developed and obtained within the resist film will turn into a configuration in which a front face 
(upper part) remains in the shape of a canopy top. In PEB not only it but on a hot plate, only 
sheet processing can be performed but effectiveness is bad. Although the technique of 
performing PEB in convection-current-type oven is also known in order to raise processing 
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effectiveness, even if it is a convection-current type, heating cannot heat a resist to 
homogeneity, but neither generating of the heat distribution in the resist film nor the problem of 
ununiformity-izing of development nature can be solved. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, there is a problem of 
degradation of a resist pattern configuration by the ununiformity of development nature 
accompanying uniform heating not only to the problem of processing effectiveness but a 
photoresist not being attained about baking of a photoresist in the conventional technique. 
[0008] This invention can solve this trouble, uniform heating can be performed to a photoresist, a 
resist pattern with a good configuration can be obtained, and it also aims attaining this efficiently 
moreover at offering the possible photoresist pattern formation approach. 
[0009] 

[Means for Solving the Problem] In the photoresist pattern formation approach which exposes 
and carries out patterning of the photoresist and forms the pattern of a photoresist, invention of 
claim 1 of this application is the photoresist pattern formation approach characterized by having 
the process which performs baking of a photoresist in a liquid, and, thereby, attains the above- 
mentioned object. 

[0010] In the photoresist pattern formation approach which exposes and carries out patterning 
of the photoresist and forms the pattern of a photoresist, invention of claim 2 of this application 
is the photoresist pattern formation approach characterized by having the process which 
performs baking after exposure of a photoresist in a liquid, and, thereby, attains the above- 
mentioned object. 

[0011] In the photoresist pattern formation approach which invention of claim 3 of this 
application exposes and carries out patterning of the photoresist, and forms the pattern of a 
photoresist While performing baking before exposure of a photoresist and performing baking after 
exposure of a photoresist It is the photoresist pattern formation approach characterized by 
performing baking after exposure of a photoresist in a liquid, and performing baking after this 
exposure in the liquid of temperature higher than the temperature of baking before exposure, and 
this attains the above-mentioned object. 
[0012] 

[Function] According to invention of claim 1, since baking of a photoresist is performed in a 
liquid, heat can start homogeneity from each, therefore uniform heating can be realized, and a 
resist pattern with a good configuration can be obtained. Since it is among a liquid, it can also 
process not by the sheet but by the batch type, and it is also possible to gather effectiveness. 
[0013] According to invention of claim 2, by performing especially BEKU (PEB) after exposure in 
a liquid, PEB with large effect in a pattern configuration can be attained to homogeneity, and the 
effectiveness of claim 1 can be materialized further. 

[0014] According to invention of claim 3, a still better resist pattern configuration can be 

acquired. 
[0015] 

[Example] The example of this invention is explained with the example of a comparison below. 
However, this invention is not limited by the example shown below although it is natural. 
[0016] In example 1 this example, PER-GX200 (Japan Synthetic Rubber Co., Ltd. make) which is 
phenol novolak mold POJIREJISUTO was used as a resist. However, this invention is the 
technique which can be used widely about a resist with effective baking, and the resist to be 
used is not limited 

[0017] In this example, after carrying out the spin coat of the above-mentioned resist on the 
silicon substrate using the MK-V mold coating-machine developer (Tokyo Electron, Ltd. make) 
and performing prebake for 120 seconds at 80 degrees C, the resist film of 1.0-micrometer 
thickness was obtained. 

[0018] Subsequently, it exposed with the NSR-2005G8C mold cutback aligner (NIKON Make). 
[0019] After being immersed in underwater [ which was heated at 80 degrees C ] for 60 seconds 
and pulling out this substrate after that, this substrate was returned to the room temperature 
and negatives were developed for 60 seconds by PD-523AD which is the above-mentioned 
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developer only for resists. That is, in this example, while performing PEB in a liquid, water is used 
as that liquid. As a liquid which performs baking, the anything which does not have an adverse 
effect on a resist, although it was good, since the resist was generally oleophilic, as what does 
not melt this, the liquid of a hydrophilic property was desirable, and it was the simplest here, and 
the water which is a hydrophilic liquid was used. Furthermore, as for the liquid to be used, what 
has the viewpoint of heating to large heat capacity is desirable. 
[0020] The profile of the obtained resist pattern is shown in drawing 1 . Although a side 
attachment wall has a wave type a little, the rectangle -like pattern good as a whole is obtained, 
[0021] At example 2 this example, PEB in the inside of a liquid was performed by being immersed 
in underwater [ which was heated at 100 degrees C ] for 60 seconds. That is, PEB was 
performed in the liquid of temperature higher than prebake (80 degrees C) here. After pulling out 
a substrate, this substrate was returned to the room temperature, and similarly the PD-523AD 
developer (Japan Synthetic Rubber Co., Ltd. make) performed development for 60 seconds. 
[0022] The obtained resist pattern is shown in drawing 1 . As compared with the example 1, 
there is no wave in a side attachment wall, and the resist pattern almost near very good to a 
rectangle was obtained. It is thought of because PEB in the liquid in an elevated temperature 
was performed from prebake that generating of a wave part was suppressed. 
[0023] the example 1 of a comparison the substrate after the exposure obtained like the 
example 1 here 100 degrees C heat it PEB(ed) by putting for 60 seconds on a plate the 
bottom. This substrate was returned to the room temperature after that, and negatives were 
developed for 60 seconds by PD-523AD. 

[0024] Similarly the obtained resist pattern is shown in drawing 1 . In this example of a 
comparison, only the pattern of the form where the top face became canopy top-like and 
remained was obtained. Baking is uneven and it thinks because the management became that 
development clearance is hard to be carried out. 

[0025] the example 2 of a comparison the substrate after the exposure obtained like the 
example 1 here --80 degrees C heat PEB was performed by putting for 60 seconds on a 
plate the bottom. This substrate was returned to the room temperature after that, and negatives 
were developed for 60 seconds by PD-523AD. 

[0026] Similarly the obtained resist pattern is shown in drawing 1 . In this example of a 

comparison, although the canopy top on top was not produced, the SUTAN DIN grip arose 

remarkably on the side attachment wall, and the configuration deteriorated. 

[0027] In addition, in drawing 1 , it is the fitness light exposure (light exposure required since 0.6 

micrometer last shipment (a line and tooth space) is set to 1:1.) of each example. The unit also 

described mJ simultaneously. 

[0028] 

[Effect of the Invention] Like ****, the photoresist pattern formation approach of this invention 
can perform uniform heating to a photoresist, can obtain a resist pattern with a good 
configuration, and has the effectiveness that it is also possible to attain this efficiently moreover. 



[Translation done.] 
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DRAWINGS 



[Drawing 11 
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